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Healthy Mind, Healthy Body: A randomized trial testing the efficacy of a computer-tailored 
vs. interactive web-based intervention for increasing physical activity and reducing 
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Abstract 
 
Physical activity is an effective primary or adjunctive treatment to reduce depressive 
symptoms. Computer-tailored and interactive web-based physical activity interventions are 
potentially effective and accessible means for promoting physical activity, but little evidence 
exists regarding their efficacy in reducing depressive symptoms. We conducted a 2-arm 
randomised trial to compare the efficacy of these web-based interventions for increasing 
physical activity and reducing depressive symptoms. Participants (18 years or older and had 
no health condition limiting physical activity) were randomised to have access to a web-
based physical activity intervention program with either computer-tailored advice (MyPAA) 
or interactive features (Walk 2.0). Only half of participants accessed the website at least once 
(MyPAA: allocated n=252, accessed program n=154, 61.1%; Walk 2.0: allocated n=262, 
accessed program n=120, 45.8%). Participants and the research team were blinded to group 
assignment. There were no significant between-group differences in change of self-reported 
physical activity or depressive symptoms. Physical activity significantly increased from 
baseline to one month (g = 0.21) and three months (g = 0.20), and depressive symptoms 
significantly decreased from baseline to one month (g = 0.36) and three months (g = 0.42). 
People who visited the website more and for longer had larger changes in physical activity 
and depressive symptoms than those who visited less. Web-based interventions with 
computer-tailoring and interactive features show promise as a method for increasing physical 
activity and reducing depressive symptoms, particularly for those who engage with the 
program. Trial Registration: Australian New Zealand Clinical Trials Registry 
ACTRN12613001215718. Funding: Central Queensland University 
Keywords: exercise; mental health; website program; behaviour change 
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Healthy Mind, Healthy Body: A randomized trial testing the efficacy of a computer-
tailored vs. interactive web-based intervention for increasing physical activity and 
reducing depressive symptoms 
At least 1.4 million Australians (7% of women and 5% of men) have depressive 
symptoms (Australian Bureau of Statistics, 2009), and depression is costing the Australia 
economy over $1.8 billion annually in healthcare (Hu, 2004). People can reduce their 
depressive symptoms by 39% through meeting recommendations of 150 minutes of moderate 
intensity, or 75 minutes of vigorous intensity physical activity each week (Rebar et al., 2015). 
More research is needed to develop strategies to promote physical activity to enhance these 
anti-depressive benefits. 
Oftentimes, physical activity interventions are designed as a one-size-fits-all program 
with a fixed schedule, require travel to a specific location for face-to-face instruction, and 
take place in a social context. These features can make participation in a physical activity 
program difficult and overwhelming when people are experiencing depression because 
symptoms can include fatigue, pessimism, withdrawal from interacting with others, and 
difficulty in planning and problem-solving (Pyszczynksi and Greenberg, 1987; Seime and 
Vickers, 2006). Web-based programs are unlikely to provoke anticipatory shame and 
stigmatization because they allow anonymity (Kohn et al., 2004), and individuals are not 
required to travel to a set location, adhere to a set schedule, or interact with groups face-to-
face. 
Web-based physical activity interventions have been shown to increase physical 
activity in the general population (Davies et al., 2012; Vandelanotte et al., 2007), but little 
work has been conducted determining how they impact depressive symptoms. Evidence 
suggests that people with depressive symptoms are willing and able to utilize web-based 
treatments (Gun et al., 2011). One small-scale (n = 47) pilot study of a web-based 
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intervention (Mailey et al., 2010) demonstrated improvements in physical activity and 
amelioration of depressive symptoms, though a lack of statistical power prevented these 
outcomes from being statistically significant and more generalizable. 
Ensuring that web-based interventions are engaging is incredibly important because 
behaviour change effects are larger when participants have more exposure to the web-based 
program (Ritterband et al., 2003; Vandelanotte et al., 2007); however engagement and 
retention in web-based interventions can be difficult (Eysenbach, 2005). Features like 
computer-tailoring (i.e., automatically-generated, personalised feedback) and/or interactive 
components (e.g., social networking, forums, self-monitoring and goal setting tools) have 
both been shown to improve retention and user-engagement in web-based interventions 
(Ritterband et al., 2003). 
Computer-Tailoring 
Computer tailoring provides the intervention content to be specified based on 
responses a person provides about their physical activity behaviour, physical and mental 
health, and motivation. Systematic reviews and meta-analyses demonstrate promise for the 
effectiveness of computer-tailoring interventions over generic or targeted programs (Neville 
et al., 2009). Expert clinicians and researchers have concluded that tailoring physical activity 
interventions to an individual’s preferences and circumstances can help people overcome 
some barriers arising from depressive symptoms (Seime and Vickers, 2006). 
Interactivity 
Online interactivity provides a means for incorporating social support and participant 
interaction into web-based interventions without the need for face-to-face social interactions, 
which can elicit withdrawal tendencies and requires travel and time commitments. Within 
websites, social support can be promoted by enabling users to share achievements with other 
users, and to interact via messaging systems. Interactivity can also provide external support 
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for motivation, which is consistent with previous research indicating that people experiencing 
depressive symptoms want, “additional and ongoing support for exercise,” and that 
“accountability and encouragement are necessary for exercise adherence (Jorm et al., 2000).” 
The Present Study 
The primary aim of this study was to assess the efficacy of two pre-existing web-
based programs: one with computer-tailoring features and one with interactive features – in 
improving physical activity. The secondary aim was to test whether the programs reduced 
depressive symptoms. A third aim was to test whether people who used the websites more 
frequently experienced more change in physical activity or depressive symptoms than those 
who accessed the websites less frequently. We also obtained participant feedback on usability 
of both web-based programs.  
Methods 
Design 
The study was a 2-armed randomised trial. Participants were recruited nationwide via 
Facebook and Google advertising targeted toward people with a low mood (‘Feeling Down? 
Get Active! Free access to web-based physical activity program for participating in research 
study’) until the targeted sample size was reached (November 2012 to April 2013). Upon 
clicking on the advertisement, participants accessed a website with study information and an 
eligibility screening survey. Eligible participants were able to begin study participation 
immediately after screening. Participants completed a web-based survey with questions about 
depressive symptoms, physical activity behaviour, Internet-use, and socio-demographic 
characteristics. Following the survey, participants were randomly allocated in a computer-
generated 1:1 ratio to access one of two web-based physical activity intervention programs 
(MyPAA or Walk 2.0). Participants were aware the study was testing two web-based physical 
activity programs but were blinded in that they were unaware of what the differences were 
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between the programs. The research team was blinded to allocation because group allocation 
was coded for analyses in an unidentifiable manner. One and three months post baseline, 
participants were emailed a URL to a short series of follow-up survey questions about their 
depressive symptoms and physical activity. During the one month follow-up, participants 
were also asked about website usability. All study procedures were approved by the Central 
Queensland University Human Research Ethics Committee (approval number: H13/08-147). 
Participants 
Participants were community dwelling volunteers (N=514). An a priori sample size 
was estimated as N=482 based on the effect size of a meta-analysis of web-based physical 
activity interventions (d = .29; Davies et al., 2012) and allowing for 35% attrition. Inclusion 
criteria were aged 18 years or older and not having a health condition preventing them from 
increasing their physical activity. Prior to participating in the study, all participants provided 
informed consent as part of the web-based screening protocol. No harms or unintended 
effects of the trial were reported by participants. 
Assessment Tools 
Physical activity. Participants self-reported their physical activity using the Active 
Australia survey (Australian Institute of Health and Welfare, 2003). Participants were asked 
how many times in the last week they walked continuously for at least 10 min, engaged in 
vigorous physical activity (e.g., jogging, cycling, aerobics, competitive tennis), and engaged 
in moderate physical activity (e.g., gentle swimming, social tennis, golf). Participants were 
also asked to estimate the total time they spent doing each type of activity across the past 
week (hours/min). This measure has been shown to have sufficient psychometric properties 
in Australian adult populations (Brown et al., 2008) and be sensitive to change (Reeves et al., 
2010). In accordance with conventional scoring procedures, physical activity was calculated 
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as the sum of time spent in each type of activity in minutes with vigorous minutes were 
multiplied by two to account for the additional energy expenditure of these activities.  
Depressive symptoms. Participants self-reported their depressive symptoms using the 
Centre for Epidemiological Studies Depression Scale – Revised (Eaton et al., 2004). 
Participants reported how often during the past two weeks they had experienced each of 20 
depressive symptoms such as sadness (‘I felt depressed’) and loss of interest (e.g., ‘Nothing 
made me happy’). Response scales ranged from 0 (not at all or less than 1 day) to 3 (nearly 
every day for 2 weeks). The depressive symptom score was a summation across items with 
possible scores ranging from 0 to 60. A score of 16 or more suggests clinically significant 
depressive symptoms. This scale has been shown to be reliable, valid, and sensitive to change 
(Eaton et al., 2004; Van Dam and Earleywine, 2011). 
Demographic characteristics. Participants reported their sex, age, marital status, 
education, household income, height, weight, and living environment. Participants reported 
two indicators of their previous Internet use. Experience with Internet was assessed with a 
single item asking how long participants have used the internet (in years). Time spent on the 
Internet was assessed with four items asking how many days per week (at work and at home) 
participants usually used the Internet and how long they would usually use the internet each 
day (in minutes). 
Website usage. Website usage was assessed with Google Analytics as number of 
times the website was visited and total time spent on the website (in minutes). The website 
usage variables were non-normally distributed with high skewness (> 5), so the data were 
dichotomised based on median splits. Website visits was split into ‘single visit’ and ‘multiple 
visits’ and time spent on the site was split into ‘less than 4 min’ and ‘4 min or more.’ 
Website usability. At the one month follow-up, participants were asked, “To what 
extent…” (1) “would you like to continue to use this website, (2) “did you find the website 
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unnecessarily complex,” (3) “did you find the website easy to use?,” (4) “did you think that 
most people could learn to use this website very quickly?,” (5) “were you confident using the 
website?,” (6) “were you able to easily find your way around the website?,” (7) “did you like 
the presentation and layout of the website?,” and (8) “did the website help motivate you to be 
more physically active?” Response options were: None, Not much, A little, Some, A lot, and 
Very much. Additionally, space was provided for any open-ended comments participants 
wished to make. 
Web-Based Intervention Programs 
The intervention programs used for this study were previously generated web-based 
physical activity programs targeted at the general population: MyPAA (Soetens, Vandelanotte, 
de Vries, & Mummery, 2014) and Walk 2.0 (Kolt et al., 2013). The behaviour change 
techniques (Michie et a., 2011) utilized in each of the programs are outlined in Table 1. Both 
programs provided goal-setting and self-monitoring based on user responses, but uniquely, 
MyPAA included tailored features such as personalised advice on barrier identification, the 
benefits of physical activity, and feedback on behaviour; whereas Walk 2.0 included 
interactive features like options for obtaining feedback and support from social networks (e.g., 
discussion forums) from the site. Across both programs, each participant was given a unique 
login that allowed tracking of their outcomes data and web usage and participants were 
emailed weekly reminders to access the website program throughout the 3-months with direct 
links to the site. No specific instructions were provided regarding how often participants 
should visit the site. All site content was available for the entire 3-month study time period. 
MyPAA. MyPAA (Soetens et al., 2014) was a personalised website that delivered 
intervention content based on the theory of planned behaviour (Ajzen, 1991) and the 
transtheoretical model (Prochaska & DiClemente, 1982) via text, video and illustrated graph 
formats. Participants started the program by answering questions about their physical activity 
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behaviour, motivation, age, height, and weight. The intervention content was then tailored to 
match the person’s physical activity level, age, BMI, stage of change, and reported barriers 
and facilitators of activity. For example, if a person was not meeting the physical activity 
recommended guidelines of 150 min of moderate or vigorous physical activity per week, they 
were provided with a graph representing their current level of physical activity compared to 
the recommended guidelines along with text and video providing advice to be more active. 
Participants also had the opportunity to make specific action plans each week (Gollwitzer, 
1999), which detailed how, when, with whom, and what type of physical activity they will do. 
Upon completing the action plans, participants were instructed to print the plans and post 
them in an accessible location. More specific details of the website is available in Soetens et 
al. (2014).  
Walk 2.0. Walk 2.0 (Kolt et al., 2013) was a web-based interactive program based on 
the transtheoretical model (Prochaska & DiClemente, 1982), social cognitive theory (Bandura, 
1986), and the theory of planned behaviour (Ajzen, 1991). Participants logged into the Walk 
2.0 website and had a homepage which they could personalise within a social networking 
online context within the site or link to external social networking sites. There was a ‘library’ 
site available with articles containing general information about physical activity as well as 
more interactive components. One program component was a self-monitoring tool in which, 
when paired with a pedometer (not supplied), they could log their daily steps and enter a goal 
for how many steps they wanted to obtain. They could then share their progress with their 
social networks through the ‘connect’ tool, which allowed them to enter status updates, read 
or comment on statuses from other members, send and receive private messages, and invite 
friends to be involved with the program. More specific details on the website is available in 
Kolt et al. (2013). 
Analyses 
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Data were analysed using R version 3.2.0 (R Core Team, 2013). As preliminary 
analyses, it was tested whether people who did and did not access a web-based program 
significantly differed on any study variables. As a conservative approach to accounting for 
missing follow-up assessment data from attrition, intention-to-treat was utilised with baseline 
scores for all participants (i.e., those who did and did not visit the websites) carried forward 
to the one- and three month assessments. Any findings that differ from the completers 
analysis (i.e., analyses conducted on only those with complete data) are noted in text. 
Depression symptoms and physical activity were skewed, so were square-root transformed 
prior to analyses. 
The effects of the intervention on physical activity and depressive symptoms were 
tested with two linear mixed models (Bates, 2010). The outcomes (physical 
activity/depressive symptoms) were regressed onto the predictors of group, time, and the 
centred group × time interaction term, with sex, age, BMI, education level, income, marital 
status, living environment, Internet experience, and Internet use as covariates. Moderation 
effects of website usage were tested with the same models inclusive of all participants with 
the additional predictors of website visits (single vs multiple), time spent on the site (less than 
4 min vs 4 min or more), and the centred interaction terms. Statistical significance was tested 
with 95% confidence intervals (95% CI) estimated from the average of 100 posterior 
simulations (Gelman et al., 2014). Effect sizes were calculated as Hedges’ g based on least 
squared means (Lenth and Herve, 2015). 
Chi-squared tests with Bonferroni corrections were used to test for group differences 
in website usability. Given the ordinal nature of the data and that impressions of the websites 
cannot be accurately inferred from the imputations, intention-to-treat was not applicable. The 
analyses were conducted only on the data from those who visited the websites and completed 
the assessments. 
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Results 
The flow diagram of participant allocation and retention is presented in Figure 1. Of 
those randomly allocated, approximately half accessed their assigned intervention program 
website (n = 247, 53.1%). For the one- and three-month completion of the follow-up 
assessments, the MyPAA group had retention rates of 31.2% and 22.7%, respectively, and the 
Walk 2.0 group had retention rates of 40.8% and 25.0%, respectively. 
As presented in Table 2, the majority of participants were female (70%), were highly 
educated (39% had advanced degrees), had clinically significant depressive symptoms (59%) 
and, on average, were 46 ± 15 years old, had 6 ± 1 years of experience with the Internet, and 
spent 130 ± 111 minutes on the Internet weekly. Across all study variables, there were no 
significant baseline differences between those who did and did not access a web-based 
program. 
Intervention Efficacy 
 Physical activity and depressive symptoms of people in the MyPAA and Walk 2.0 
groups at baseline and the one- and three-month follow-up assessments are depicted in 
Figures 2 and 3, and the results of the models testing the intervention effects are presented in 
Table 3. Physical activity significantly increased from baseline to the one-month (Hedges’ g 
= 0.21) and three-month (Hedges’ g = 0.20) follow-up assessments, but there were no 
significant group differences or group × time effects on physical activity. Depressive 
symptoms significantly decreased from baseline to the one-month (Hedges’ g = 0.36) and 
three-month (Hedges’ g = 0.42) follow-up assessments, but there were no significant group 
differences or group × time effects on depressive symptoms. 
Moderation Effects of Website Usage 
 There were significant differences in the number of times participants visited the 
MyPAA and Walk 2.0 websites (Kruskal-Wallis χ2 = 12.16, p < .01) and in how much time 
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people spent on the websites (Kruskal-Wallis χ2 = 114.11, p < .01). The median of the times 
the MyPAA website was visited was 1 and 25% of participants visited the site twice or more. 
The median of the times the Walk 2.0 website was visited was 2 and 25% of participants 
visited the site more than 6 times. The median of the total time spent on the MyPAA website 
was 10.1 min and 25% of participants visited the site for more than 20.0 min. The median of 
total time spent on the Walk 2.0 website was 1.7 min and 25% of participants visited the site 
for more than 4.4 min. 
The results of the models testing whether website usage moderated the intervention 
effects on physical activity or depression symptoms are presented in Table 4. There were 
significant moderation effects of number of website visits on change in physical activity from 
baseline to the one-month- and three-month follow-up assessments. People who visited the 
website multiple times had larger changes in physical activity than those who visited the 
website only once (baseline to one-month follow-up: Hedges’ g = 0.23; baseline to three-
month follow-up: Hedges’ g = 0.17). There was also a significant moderation effect of time 
spent on the site on change in physical activity from baseline to the one month follow-up 
assessment. People who spent 4 min or more on the site had larger increases in physical 
activity than people who spent less time on the site (Hedge’s g = 0.12). There were 
significant moderation effects of number of website visits on change in depressive symptoms 
from baseline to the one-month and three-month follow-up assessments. People who visited 
the website multiple times had larger reductions in depressive symptoms than those who 
visited the website only once (baseline to one-month follow-up: Hedges’ g = -0.20; baseline 
to three-month follow-up: Hedges’ g = -0.14). There were no significant moderation effects 
of time spent on the site for the effects on depressive symptoms. 
Completers Analysis 
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 When the analyses were conducted on data only from participants who completed the 
assessments, the statistical significance and magnitude of the effects were similar to those of 
the intention-to-treat analysis with the following exceptions: There was a significant 
interaction effect on group and the change in physical activity from baseline to the three-
month follow-up assessment (γ = -6.20, 95% CI: -11.39 to -0.36), in that the increase in 
physical activity was larger for those in the Walk 2.0 group than in the MyPAA group 
(Hedges’ g = -0.68). When testing the moderation effects of web usage on physical activity 
using completers analysis, there was not a significant moderation effect of number of website 
visits and change in physical activity from baseline to the three-month follow-up assessment 
(γ = -3.73, 95% CI: -1.55 to 21.86), but there was a significant moderation effect on change 
in physical activity from baseline to the one-month follow-up (γ = 2.94, 95% CI: -4.76 to 
10.01). People who visited the website twice or more increased their physical activity by 
more than people who visited the website once (Hedge’s g = 0.12). When testing the 
moderation effects of web usage on depressive symptoms using completers analysis, there 
were no significant moderation effects of number of website visits on change in depressive 
symptoms from baseline to the one-month (γ = 0.74, 95% CI: -0.50 to 2.28) or three-month (γ 
= 0.41, 95% CI: -0.97 to 1.93) follow-up assessments. 
Website Usability 
The usability questions were responded to by only 30 participants in the MyPAA 
condition and 51 in the Walk 2.0 condition. Supplemental Table 1 provides a full break-down 
of this data. There were no significant between-group differences in website usability (adj. 
p’s > .05); however results tended to be more positive for MyPAA. Most people reported the 
websites were not unnecessarily complex (MyPAA: None/Not much = 70%, Walk 2.0: 
None/Not much = 49%) and mostly easy to use (MyPAA: to Some/A lot/Very much = 83%, 
Walk 2.0: Some/A lot/Very much = 69%). However, very few people reported they would like 
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to continue to use the websites a lot or very much (MyPAA = 3%, Walk 2.0 = 12%), and few 
people reported the website helped motivate them to be more physically active a lot or very 
much (MyPAA = 30%, Walk 2.0 = 12%). 
In the open-ended responses, few participants in the MyPAA condition commented. 
These comments included: “There is plenty of information about the benefits of exercise. I 
was hoping that this website would provide more information about how to incorporate 
exercise into a busy lifestyle…,” and “I have lost 12kgs since being more active on this 
program and eating better! Boo yeah!!” Participants in the Walk 2.0 condition provided more 
comments including: “I joined hoping this would motivate me, it became a chore” “The 
website is a valuable motivational tool …. Maybe the site could be able to measure other 
sporting activities besides walking?...” “The site has been most useful in prompting me to 
move more to try and meet my target number of steps per day. This has included choosing to 
walk to places where I would normally drive,” “web site very boring, emails were a help but 
also I didn't have access to a pedometer…,” “I found the website quite clunky and not very 
appealing…What I did enjoy about your website was the ‘forum’ – and the support of others.” 
Discussion 
 The aim of this study was to determine whether a web-based physical activity 
intervention featuring computer-tailoring (i.e., MyPAA) or interactive components (i.e., Walk 
2.0) would be effective in increasing physical activity and reducing depressive symptoms. 
Across both the computer-tailoring and interactive web-based programs, physical activity 
significantly increased and depressive symptoms significantly decreased across one month, 
and these changes were maintained across three months. Regardless of which web-based 
program people were allocated to, those who interacted more with the website increased their 
physical activity more and experienced larger decreases in depressive symptoms than people 
who interacted with the website less. Although these findings are not conclusive given the 
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lack of a control group, these results suggest that physical activity web-based programs with 
interactive or computer-tailoring features can effectively increase people’s physical activity 
and reduce depressive symptoms. 
 These findings extend on those from previous research showing that web-based 
physical activity interventions effectively increase physical activity in the general population 
(Davies et al., 2012; Vandelanotte et al., 2007) by demonstrating similar effects in a sample 
with high prevalence of depressive symptoms. The present study suggests interactive or 
computer-tailored web-based interventions may be effective means for helping people 
increase physical activity and reduce depressive symptoms. However, given that there were 
no significant differences in change of physical activity or depressive symptoms between 
groups, it remains unclear whether there are unique benefits of computer-tailoring and 
interactive features or whether the intervention effects were benefits of web-based physical 
activity programs, in general. Additionally, the people allocated to the computer-tailoring 
program visited the website less often but spent more time on the site than those allocated to 
the interactive program. These differences may be due to the different functionality in the 
sites. MvPAA provided tailored information which could be accessed all in one visit, while 
Walk 2.0 provided content that could change daily as a result of the social networking 
features. Given the absence of a control condition without access to a web-based program, it 
cannot be ruled out that the findings were a result of true change or response bias irrespective 
of the interventions.  
Previous evidence suggests that participants who engage with web-based physical 
activity interventions more frequently tend to experience larger changes in physical activity 
than those who engage with the interventions less often (Ritterband et al., 2003; Vandelanotte 
et al., 2007). The findings of this study are in line with this evidence. The challenge, now, is 
to attract people to initiate and maintain engagement with these websites, so as to enhance 
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exposure to the intervention components. Although only representative of a small portion of 
the overall sample, the usability data suggested a problem was that the websites were 
perceived as not very motivating. Some comments suggested that the programs did not align 
with participants’ expectations, an issue that can be highly detrimental for engagement and 
persuasion (Short, Rebar, Plotnikoff, & Vandelanotte, 2015). 
Overall for this study, website usage was quite low and attrition was quite high – a 
similar phenomenon observed across many web-based physical activity interventions 
(Eysenbach, 2005; Leslie et al., 2005). These findings add to the literature emphasising the 
importance of consideration for web usage data when examining effectiveness of 
interventions delivered online, as well as the need to enhance participant engagement in such 
programs (Danaher et al., 2006; Short et al., 2015). This is an especially important issue when 
targeting people experiencing depressive symptoms, given that these symptoms may make 
people more susceptible to disengagement and drop-out from physical activity interventions 
(Seime and Vickers, 2006). The low completion and retention might also be reflective of 
limitations of the recruitment strategy (social media advertising) or that there was less 
perceived accountability on behalf of participants given that there was no face-to-face or 
phone interaction between researchers and participants. 
The web-based programs examined in this study were pre-existing physical activity 
programs designed for the general public. Tailoring intervention content to target the 
management of depressive symptoms as physical activity barriers is an important future 
direction for this line of research (Pyszczynski and Greenberg, 1987; Seime and Vickers, 
2006). 
Limitations 
 This study provided valuable insight into the use of web-based physical activity 
interventions, however there are limitations that need to be addressed in future research. First, 
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the prevalence of people experiencing depressive symptoms in this study was much higher 
than is seen in the general population; however many participants were not experiencing 
depressive symptoms to a clinical level (based on the self-report measure). As such, the 
findings of this study cannot be generalised to populations with clinical depression. Second, 
the recruited sample was, on average, physically active prior to the intervention. This may 
have limited the effectiveness of the behaviour change efforts and limits generalisability 
about how the programs may work in inactive populations. Third, there was high attrition 
across the study. The missing data were accounted for with baseline-carried-forward 
intention-to-treat, which may have underestimated the effect sizes of the intervention 
(Eysenbach, 2005). Complete cases analyses were conducted on a small sample and, with the 
exception of a few differences, the findings were similar across analyses. It is likely that the 
reduced power as a result of the smaller sample size resulted in the fewer significant 
moderation effects found in the complete cases analyses than the intention to treat analyses. 
Given the disparities, future research is needed to supplement the present study estimations of 
the intervention effects on physical activity and depressive symptoms. The small sample size 
after high attrition also disallowed for testing whether the changes in depressive symptoms 
were linked to changes in physical activity or for mediational analyses investigating 
mechanisms of change. As such, conclusions cannot be made about mechanisms of the 
effects. Fourth, physical activity was measured via self-report, which comes with inherent 
biases. Fifth, the study lacked a control group who were not provided access to a web-based 
program; therefore only conclusions about the relative effectiveness of these programs is 
possible.  
Conclusions 
 Web-based physical activity interventions might help people to increase physical 
activity and reduce depressive symptoms. Both web-based programs with computer-tailored 
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and interactive features were effective over the short-term, especially for participants who 
were frequently engaged with the program. 
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Figure Titles 
Figure 1. Participant flow diagram depicting the number and percentage of participants 
throughout the 3-month study 
Figure 2. Physical activity (trimmed means) at baseline, the one month follow-up, and the 
three month follow-up for people in the MyPAA and Walk 2.0 Groups, N = 514 
Figure 3. Depressive symptoms (trimmed means) at baseline, the one month follow-up, and 
the three month follow-up for people in the MyPAA and Walk 2.0 Groups, N = 514 
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Table 1: Behaviour Change Techniques and Strategies Utilized in the Computer-Tailored (MyPAA) and Interactive (Walk 2.0) Web-Based 
Physical Activity Interventions  
Behaviour Change Technique (BCT #) Targeted Construct MyPAA Walk 2.0 
Goal setting (behaviour) (5) Goals, Intentions Users asked to set goals Users asked to set goals 
Prompt self-monitoring of behaviour (16) Self-efficacy, 
Consciousness raising, 
Perceived behavioural 
control 
Users asked to report 
physical activity 
Users asked to report 
physical activity 
Barrier identification/Problem solving (8) Self-efficacy, 
Consciousness raising, 
Self-liberation, 
Perceived behavioural 
control 
Tailored advice based 
on users’ reported 
barriers 
Articles with general 
advice for overcoming 
barriers available in 
provided library 
Provide information on consequences of 
physical activity to the individual (2) 
Decisional balance, 
Consciousness raising, 
Self-reevaluation, 
Tailored advice based 
on users’ reported BMI 
and physical activity 
Articles on general 
health benefits available 
in provided library -- 
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Instrumental attitudes levels 
Action planning (7) Goals, intentions, Self-
efficacy, perceived 
behavioural control 
Users asked to set action 
plans 
-- 
Provide feedback on performance (19) Self-efficacy, 
Consciousness raising, 
Perceived behavioural 
control 
Tailored feedback 
provided based on 
users’ reported physical 
activity 
-- 
Prompt rewards contingent on effort or 
progress towards behaviour (12) 
Decisional balance, 
Self-efficacy, Perceived 
behavioural control 
-- Options for promoting 
efforts/progress to 
others via social media 
elements 
Facilitate social comparison (28) Self-efficacy, Social 
liberation, Helping 
relationships, Subjective 
norms 
-- Options for promoting 
efforts/progress to 
others via social media 
elements 
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Plan social support / social change (29) Self-efficacy, Social 
liberation, Helping 
relationships, Subjective 
norms 
-- Options for promoting 
efforts/progress to 
others via social media 
elements 
Note. Behaviour change technique and strategies as per Michie et al., 2011. Targeted constructs as per the transtheoretical model (Prochaska & 
DiClemente, 1982), social cognitive model (Bandura, 1986), and theory of planned behaviour (Ajzen, 1991). 
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Table 2. Participant characteristics at baseline 
 Overall, N = 
514 
Did not access 
web-based 
program, n = 240 
MyPAA Group, 
n = 154 
Walk 2.0 Group, 
n = 120 
Group 
Differences, 
p 
Sex, Female (n, %) 356, 70% 164, 69% 108, 70% 84, 71% .96χ 
Age (M ± SD) years 46 ± 15 44 ± 14 48 ± 15 47 ± 15 .05t 
Marital Status, Single (n, %) 235, 46% 108, 45% 70, 45% 57, 48% .90χ 
Education, Advanced Degree (n, %) 201, 39% 85, 36% 62, 40% 54, 45% .22χ 
Income, < AU$41,600 per year (n, %) 175, 42% 74, 38% 50, 40% 51, 52% .09χ 
BMI 29 ± 7 29 ± 7 29 ± 7 30 ± 7 .93t 
Living Environment, Urban (n, %) 412, 80% 95, 79% 123, 80% 194, 81% .93χ 
Experience with Internet (years) 6 ± 1 6 ± 1 6 ± 1 6 ± 1 .57t 
Time Spent on the Internet (min/week) 130 ± 111 127 ± 112 132 ± 107 135 ± 116 .83t 
Depressive Symptoms (trimmed mean, 
IQR) 
20.77, 20.00 21.67, 21.00 20.69, 19.75 19.25, 20.25 .43kw 
Clinically Significant Depressive 304, 59% 145, 60% 92, 60% 67, 56% .73kw 
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Symptoms (n, %) 
Physical Activity (min/week) (trimmed 
mean , IQR) 
160.58, 257.50 154.43, 242.50 171.77, 320.00 159.17, 255.00 .93kw 
Note. Group differences tested via tt-test, χχ2 test, and kwKruskal-Wallis rank sum; IQR = interquartile range 
 
M
AN
US
CR
IP
T
 
AC
CE
PT
ED
ACCEPTED MANUSCRIPT
Table 3. Physical Activity and Depressive Symptoms as a Function of Intervention Group, 
Time, the Group × Time Interactions, and Covariates 
 Physical Activityt Depressive Symptomst 
 γ 95% CI γ 95% CI 
Intercept 22.78* 12.86 to 32.87 5.33* 3.91 to 7.03 
Group, MyPAA -0.25 -2.61 to 2.10 0.05 -0.39 to 0.45 
One Month Follow-Up 2.27* 1.30 to 3.32 -0.52* -0.75 to -0.32 
Three Month Follow-Up 1.59* 0.66 to 2.67 -0.53* -0.75 to -0.32 
MyPAA × One Month Follow-Up -1.23 -2.55 to 0.05 0.17 -0.07 to 0.44 
MyPAA × Three Month Follow-Up -1.30 -2.65 to 0.06 0.23 -0.03 to 0.53 
Sex, Female -3.45* -6.05 to -0.97 -0.42* -0.89 to -0.03 
Age 0.02 -0.07 to 0.11 -0.02* -0.04 to -0.00 
Marital Status, Single 0.14 -2.33 to 2.81 -0.35 -0.87 to 0.16 
Education, Advanced Degree -3.04* -5.21 to -0.69 -0.10 -0.53 to 0.34 
Income, < AU$41,600 per year 1.09 -1.30 to 3.79 -0.27 -0.75 to 0.20 
BMI -0.31* -0.50 to -0.13 0.04* 0.00 to 0.07 
Living Environment, Urban -0.23 -2.68 to 2.11 -0.25 -0.73 to 0.18 
Experience with Internet 0.38 -0.45 to 1.14 -0.07 -0.22 to 0.08 
Time Spent on the Internet -0.02* -0.03 to -0.00 0.00 -0.00 to 0.00 
Note. Reference group is Walk 2.0 and reference assessment time is baseline. Intention-to-
treat baseline scores carried forward (N = 514) (contrasting findings from completers 
analyses reported in text); tSquare-root transformed. *p < .05. 
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Table 4. The Moderation Effects of Website Usage on the Effects of Intervention Group, Time, 
the Group × Time Interactions on Physical Activity and Depressive Symptoms, Accounting 
for Covariates 
 Physical Activityt Depressive Symptomst 
 γ 95% CI γ 95% CI 
Intercept 21.58* 12.96 to 30.72 5.14* 3.13 to 7.01 
Group × Multiple Visits to Site 0.92 -5.50 to 6.37 -0.33 -1.27 to 0.62 
One Month Follow-Up × Multiple 
Visits to Site 
3.18* 1.15 to 5.07 -0.55* -0.96 to -0.12 
Three Month Follow-Up × Multiple 
Visits to Site 
2.04* 0.29 to 3.84 -0.45* -0.96 to -0.01 
Group × One Month Follow-Up × 
Multiple Visits to Site 
-1.47 -4.02 to 1.11 0.14 -0.48 to 0.69 
Group × Three Month Follow-Up × 
Multiple Visits to Site 
-0.82 -3.26 to 1.55 0.26 -0.39 to 0.93 
Group × Spent 4 Min or More on Site -6.71 -14.70 to 1.79 -0.17 -1.31 to 1.13 
One Month Follow-Up × Spent 4 Min 
or More on Site 
2.33* 0.09 to 4.64 -0.05 -0.64 to 0.57 
Three Month Follow-Up × Spent 4 Min 
or More on Site 
0.51 -1.77 to 2.72 -0.13 -0.68 to 0.41 
Group × One Month Follow-Up × Spent 
4 Min or More on Site 
-2.03 -5.56 to 1.73 -0.33 -1.28 to 0.64 
Group × Three Month Follow-Up × 
Spent 4 Min or More on Site 
2.12 -1.45 to 5.83 -0.34 -1.18 to 0.52 
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Note. Intention-to-treat baseline scores carried forward (N = 514) (contrasting findings from 
completers analyses reported in text); tSquare-root transformed; Main effects and covariate 
effects not shown. *p < .05. 
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• Web-based physical activity interventions increased activity and reduced depressive 
symptoms 
• Computer-tailoring and interactivity had similar effects on activity and symptoms 
• Many people who were allocated to the websites did not visit the site at all. 
• Effects were larger for people who visited the website more and for longer. 
